Expression of peptides and other neurochemical markers in hypothalamus and olfactory bulb of mice devoid of all known thyroid hormone receptors.
We have investigated with histochemical techniques the expression of peptides and other neurochemical markers in the hypothalamus and olfactory bulb of male mice, in which the genes encoding the alpha and beta thyroid hormone receptors (TRalpha1, TRbeta1 and TRbeta2) have been deleted. Thyrotropin-releasing hormone messenger RNA levels were increased in the hypothalamic paraventricular nucleus and in the medullary raphe nuclei of mutant mice lacking the thyroid hormone receptors alpha1 and beta (alpha1(-/-)beta(-/-)), as compared to wild-type mice. In contrast, galanin messenger RNA levels were lower in the hypothalamic paraventricular nucleus of mutant animals, as was galanin-like immunoreactivity in the internal layer of the median eminence. Substance P messenger RNA levels were unchanged in the medullary raphe nuclei. Thyrotropin-releasing hormone receptor messenger RNA levels were increased in motoneurons, unchanged in the subiculum, and lower in the amygdala of mutant animals. Galanin messenger RNA levels were unchanged in the hypothalamic dorsomedial and arcuate nuclei of the thyroid hormone receptor alpha1(-/-)beta(-/-) mice, as was the immunocytochemistry for oxytocin and for vasopressin in the hypothalamic paraventricular nucleus. A reduction in tyrosine hydroxylase messenger RNA levels was found in the arcuate nucleus of mutant mice. In the olfactory bulb, immunohistochemistry for calbindin and for tyrosine hydroxylase revealed a reduction in the intensity of labeling of nerve processes in the glomerular layer of thyroid hormone receptor alpha1(-/-)beta(-/-) mice. The tyrosine hydroxylase messenger RNA levels were also slightly reduced. In contrast, the levels of galanin and neuropeptide Y messenger RNA in this region were unchanged in thyroid hormone receptor alpha1(-/-)beta(-/-) mice as compared to wild-type mice. Together these studies reveal many regional and neurochemically selective alterations in neuronal phenotype of mice devoid of all known thyroid hormone receptors.